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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image developing toner with 
negative electrostatic charging property which has small variation in electrostatic charging 
quantity due to environmental changes, high print density, small photoreceptor fogging in high- 
temperature/high-humidity environment, and small fogging during endurance and is adaptive to 
a high-speed printer. 

SOLUTION: In the electrostatic charge image developing toner which contains at least a binder 
resin, a coloring agent and an electrostatic charging control agent, the electrostatic charging 
control agent contains a negative electrostatic charging control jresin (A) consisting of a 
polymer having a structure unit with a negative charging functionality and a nigrosine dye (B). 
Here, a calculated value of an expression (c x 100)/(a x b) is 2.0 to 7.0, where (a) is the content 
(wt.%) of the structure unit with the negative charging functionality in the negative charging 
control resin (A), (b) is the content (wt.%) of the negative charging control resin (A) for 100 
wtpts. binding resin, and (c) is the content (wtpts.) of nigrosine dye (B) for 100 wt.pts. binding 
resin. 
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, 1 , 4 - 7 y y is * — Jl f J 7 y U U — b l¥ © V x ^ U y ft ^ fg # # > & x X -r ;l/ : 
N, N-> J if-;i/7- , J>, i;t-;n-f ;Hloii-;H% 2ffltt«fb^ft, > y 
x U X U b — )V b U 7 U ;b x — x )V *f» b U y a — ;b 7° a > b U 7 i> 'J U — b m <D tT x 

[ 0 0 4 3 ] 

3§ IS tt m & f* B , 3-&#*fc:2fflW±©ifx;I/g;fc*r-fS£'&(*-efc»)> * * w K li » # 
^ rt \c 2 IE J-X ± <D y\< m M * ft S # U x f- v y N 3}? 'J 7 a tr u y » ;l?'jxxf;k # U x 
p — ;V m <D M & ft , 7 y ij ;l/ g V y y £ 'J ;l/ & ^ <o ^ IS ftl * Jl & ¥ * {* 
^li^JgjS-r§iii:{Cct;i3t#&n?.xX'r;L'^^tf^^tA ,i T^?.o 
[ 0 0 4 4 ] 

ttffli^atftts. ffi ffl » » , 1 0 oiigpc^UT, mm \ 0 

li»«T < ffSKttO. 0 1~7«»g|5, J:D»^L<«0. 0 5~5fi*g|5. 
»SL<liO. l~3«*g|5l?fe^o 
[ 0 0 4 5 ] 

i;-;b#I#t«C7i'nt/7-4It>5 k , ffi m. t* 01 U # k <a S T' © ^ « tt k 

^-Kig>Fiafp-«jg-a-«rwrst>©T', ts¥i^^?»>6^ a # 1 . 000-30. 00 
0 <d * u rf v - $ rc it & u v - v & % a $L¥t%ft?&tf ±M$zmiHK & z> t , v^nt; 

v - o $ 14 14 * « ft a ilt4<, Mtt&tffi^tttfUJ&TSSOTffSL^o 
[ 0 0 4 6 ] 

v^D^yv-»^SI©*iSlcfe^fl^firft^ft^^-^^^fSft]-M*Sa-i: LIB, 7^ 
^ 'J n-f^Stfff $ v * a * y v - ti , hu 12 1 y if x ;U M * S ^ L T t# 5> n S 

1/-" o 

[ 0 0 4 7 ] 

7jPt;7-oa#ffiifcLTtt, x ^ U > , x^-uymmfo. * ? 9 U t\> M x x -r ;u , 
7^J;Hxxf^, T y U p x h U ;l/ , y ^ y y n x h U ;1/ «r * "Z? * fc » 2 ffl W ± 

i: t? # s *^ c n ?. <d <p t* , nzKitokotfafSL^ # tc y y y y ;i/ k x x x ;u * 

ft $? 3E 
[ 0 0 4 8 ] 

, » # 0 . 0 1-1 OliS, jfSLOlO. 0 3-SliS, it)»IL<S0. 05 



(9) 



JP 2004-4506 A 2004. 1.8 



[ 0 0 4 9 ] 

( 2 ) * $j 

* fe >¥J £ L T « , * — $y75f J^f^*?^ b&ifOht-O^RTffll/^ftT^ 
S&SI^&tflftlsifcteffl-rscii: It * i: L T J£ , ij — &y7?y9* 

- y n y ^ - x cd % M U m : 3 h , - -y ^ ;u , HEUk^, ilkavy^'y, & ft 
affi^-KteK-v-Jr^^osgtelft? ; m * m \f z c t # t* «• s . *-*y^77^ffl 

[ 0 0 5 0 ] 

^rxD-ifeiiiLTfi, 18 7 !/ ft « . ^v^vKuy v<h-&ft, 7vx7*y>ft 

, m fL t£ , C. I. 12, 13, 14, 15, 17, 62, 65 

, 73, 74, 83, 90, 93, 95, 95, 97, 109, 110, 111, 120 

, 128, 129, 138, 147, 155, 168, 180, 1 8 1& £tf%«. 

fffi , *7h-*4"iP-S., AyfYin-G, C. I. /ty h-fin-ftf^lfSnS 

o 

[ 0 0 5 1 ] 20 

v -tf > * m SO £: L T « , IS -a 1 7 V ft -a % , ^ h e a p tf p - ;Wt M , + ; 

y ft -& 1* * ? v v i&m%km^-*it'&<wi, -ty b - ?v it tarn, ^>X^5 

^'/□yft^ft, ^ * >r y ^ =t it «M , ^< v U y it & ®i ft z ft %> & B * f* to « , 00 * 

, C. I. tf^*>hU>yF2, 3, 5, 6, 7, 23, 48, 48:2, 48:3, 4 

8:4, 57, 57:1, 58, 60, 63, 64, 68, 81, 8 1 : 1 , 83, 87 

, 88, 89, 90, 112, 114, 122, 123, 144, 1 46, 149, 16 

3, 166, 169, 170, 177, 184, 185, 187, 202, 206, 20 

7, 209, 220, 25 1, 2 5 4 4 Ktfftf 6*15. COffi, C . I. fcT 9 * > h * 

4 * u v h 1 9 m ttm ^ 5 n S . 

[ 0 0 5 2 ] 30 

, m m % » u - * ft m ft z & & W 6 ft § a * f* to « , 00 *. wr , c . 1 . \t 9 * > v -7 

/l> - 1 , 2, 3, 6, 7, 15, 15:1, 15:2, 15:3, 15:4, 16, 17 
, 6 0, 6 2 , 6 6 ft if. & S o C « flfi , 7* B <>7->^-, C . I . -V h ? >l> ~ 

, c . i . r ~> v f ? jv - ft if ttm w 6 n s » 

[ 0 0 5 3 ] 

cnBotfeffls, * ft ft ^ & t* , &5Wi2;fiia±*ffl*-&fc>-£fiflJ-ra£i:rt t "e# 

So # SlUi , K ^ 14 ¥ ffi f* 1 0 OllS^SLT, ISO. 1 ~ 5 0 S « gtf , » 3: L < 

it i ~ 2 otigfc|ij^tfflv^n§o 

[ 0 0 5 4 ] 40 

( 3 ) m m • ft ft a so 

& , flit BS g? £ N a , K, Ca, Mg, Z nf 3 H »J : 

S/ 5 > ^ S « ^ > ^ * -y ^ 'J > ^ «l * CD ^ ft ffij SO : ^if^rf£fflLTfeJ;V'' 0 C CD J: 5 

ftmm^ftWlMlA, «fe^iJcDS«^»^i:bT, I« I / l 0 0 0 ~ l / l ggou^? 

fiffl * n s o 

[ 0 0 5 5 ] 

( 4 ) ^IMM 

*5g^o@to«:a^t3^v w >*«iEHrt'c?, cne.wno« i «*JW9J j f , flfttsijffli»flg*^ so 
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* £ T & <k ^ o 
[ 0 0 5 6 ] 

( 5 ) 11 S #J 

ftmj£<vntpiz'Smz*t2> z twr°i* & 0 m m m t l t » , p x. « , fg # ? a * u x ^ u > 

, i^fi*'J/pt:i/y, 'J 7f 1/ v ^ if 'J * ^ y 7 7 ^ xs ; + 

* > x U ^ > * ;b <7 ^ , * n . # * >k & if © « % "7 v £ x ; ^ 7 * 

> iJXf- h . ^yjI'JX'J 1 h7^^5f - h, ^^y?lU'J + 

B2i«l*l*^b T iffltSC t t* f 5 » 
[ 0 0 5 7 ] 

Ciieoo^, ^ 7 -y ^ X , *i^^'l4^U^-U7-i'^ r 7>y^XM, Eftl77n, ^ 

iOiSSnSDSCiSt^^T, SfiltO!R«l^-i'fillA , 3 0 - 2 0 ot, »it 
< 4 0 — 1 60 °C, «fc»3$f£L<«:50~l 2 0 t Ofit S 5 ^ > ^ I 'J X U 
x7 > -r;l/ J ? > , P 9ft l& tf — ^7 ?S S # 5 0 — 8 0 °C £> 83 ffl £ £ 5 v 5 ^ y ? x 'J x 'J I — ;l/ x X 

[ 0 0 5 8 ] 

numo^a&m^ ~ #fe&&3 o~2 0 OtoWtSS^y^x'JX'J h — ;!/ x x -r ;b ^> 
H i& fc? — £ © JK # 5 0 — 8 o toJSIESS^^^^xVXU h-;l/xxf ;l/^Jfo^ 
tlxxfiWk^ic^-efe, # ? JB *M . 0 0 OKlt'. 1 o oliaicML 

r 2 5-c-e 5mmm&L±r&BL. mam om g /KOH«T©tott, h - <d m m a 

fiiTKJltbtSf 4aS*^tO-e«t0!lf$Ll\ KiiUf-^filHi, ASTM D3 
4 1 8-8 2ICj;oTiJ£Snf:f tfe^o 
[ 0 0 5 9 ] 

it si m <o ffl au -a- a , *s«i»fli c s « ¥ s f* ) i o onascwbT, si # o . i~5 

Of 19, # 3: L < tt 0 . 5 - 2 0 M * £P . iDfflKiil-l OliST'SS. 
[ 0 0 6 0 ] 

( 6 ) m <& m m m 

4' -TV' (4-'>7/g|S) . 2, 2' - 7 V* tf X (2-**-;l<-N- ( 2 - t 
FPt-/xf^) ^Dt?tV75F, 2, 2' -TV'tfX ( 2 - 7 5 v> 7 :/ a A > ) ~ £ 
& Jfi , 2 , 2 ' - 7 7 t X ( 2 , 4-->7f)l/^l/D-h , Jil') , 2 . 2 ' - 7 V tf X 
V7"f ax f 'J;l/f 07 , /fc^i ; t - 7"f;l/^-i*-> F, is ? 5 )V — * * is H 

, 7 7o^;W^-*+->F\ ^ > V" -f ;!/ ^ — * * is F , t - V ^ ;U — ^- ^ f> - 2 - x ^ 
;K*t/x- t - 'N + y;!/^-^*^ - 2 - xf ^'x^ity I - F, t - 7f 
— * + M\ U — h , is - ^ v -f n kf ;U — * 3=- ^ io — # * — h . *V - t - V* 7 1 ;!/ ^ — 
t+->-fV7^ 1/-F, 1, 1' , 3, 3' -7-Y ; 7*?-)\<'7=}-)\'^ — **is-2-J^?- 
;P-s + -9-yx - t - 7f;V^-* + ->'fV7f I/- h ^ £9 iS SHb ^ St & i: 3 £ 

ttft'ffS. S fc , cn6M#IB^SiJi:S^»Ji:^rffl*'&^-&^UF-y^XM^^J?r^ffl 
t 5 t fc T' t 5 o 
[ 0 0 6 1 ] 

&J«. fi-&14#S<*ioosasi5fc:**l/T. ffl ^ 0 . l ~2 !?$ L< (JO. 3 

-1 5M»SP, J;i9»SL<(±0. 5 — 1 0 1 i bP O IJ T' ffl ^ 5 o 
[ 0 0 6 2 ] 
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^ S f± S £ JtS co & * co ?L it Wl \z it }g &s in "T § c fc T* f 5 » 
[ 0 0 6 3 ] 

( 7 ) # ^ a m be m 

In I^ILt> #?SWS9J*g5in-rsc4:tf$F£L^o # 7 * W SE SU £ L T « , 0<J it tf 
, t-Ffi';M/l/*/?y, n - F 7* ^ ;P * f Z > , n - * * *f- JU * ;]/ is :/ £ > , 
2, 2, 4. 6, 6--^>^^^;l/^7 P ^>-4-^^--;H?cD^;b^^^>'^;ra^<t 

It, S P»l feSi^ii^l^tciiDtSc ttfff § 0 » ? s an SE »J (4 * Ji io 

1* 1 0 OliStSLT, If 0. 0 1-1 OiiSP, iff $ L < tt 0 . 1 ~ 5 « S gfl CD 

[ 0 0 6 4 ] 

( 8 ) # tic S £ »J 

* is m ic m ^ s 7> sst s ^ it . M7km&&m<t'&%B<D3 v j Kt^ststo^ffi-p* 

*t7jc}§te&Jiiffc-&1»i:LT«, a » ^ U •> A , 8if & # ;l/ A , ftif<ofiftlgi£:J^Bg 
^ U -> A , KIA;P->^A, J^&v^*-><7Afti?cDJ^&ig; ^iA^^^AftifOO 

*t7kaftt^«7Kiifb«io=io-i'F*^'*-rs»»?pj«» a # e 7 © & g # *& * r < -r a 20 

[ 0 0 6 5 ] 

»zk»i£&H ft ^^c^o^f ao a ^ * © W & k «t a su m it ft <^ ?j< *s 

tt^ffli^«{t^%07ktSffi«)pH«:7W±KaiSE-raiii:»j:«feoT#6n5itzkJSi±o^ 
S7kHfbi»©3n>r f , ^ \z 7j< it ^ m & m it ^ m t tk m 1 1 r ji ±> u & a *& t © ?j< « ^ © 

S ft fc J: 9 £ J£ f 3 18 7l< m 14 CO & JS /J< |fe ib % O a n 7 F * ffl 5 C i: tfft S L <^ 0 H * ?g 
tt ^ JS fb ft CO 3 O 7 F » , {BS*m#*&D5 0 (ffllS[«[g»^©5 096*«Hi) tfO. 
5 /i m £X T T* , D 9 0 «H»ftS»^<0 9 0 %S«f) *M (t m WTT?J& 5 C jlf S t 

[ 0 0 6 6 ] 30 

# 1R £ 3£ SI « , I^ttflft 1 0 OlitSSKWLT, jl # 0 . l~2 0«ag|5cofiJB-T:-^ 

m tt 3bMs < * a o 

[ 0 0 6 7 ] 

0 7k Jg 14 ft » ? 4: L r t± , 190 IS, * U e - ;1/ 7 ;!/ a - ;U , ^ f - ;U -fe ;b a - X , -tf 5 ^ > 

tsw^tscttf^ts. * ft m k & ^ t it , n m m ft m * ^ m? & & m a ft ^ *^ ^ 

tft'tS. 40 
[ 0 0 6 8 ] 

1 . 

, ^It^CT, ^ t 1 ' -V S S A m » « («Klf, t£ - X 5 71/ ) ft 4f ffl TSSSffL 

ft^t^l;?*^ Iff L, *a{*ffijSttoC0i^-ft^?g (fti¥i^liiS^5 0- 1 0 0 0 /x 
mgjSC3-^?gjjS|) ^««t5. a ^ ^ ^ S»J O ^ *n m It , ¥KBS^*jffittSfcJ6, * 3fi 50 
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[ 0 0 6 9 ] 

7j<^ # i+i ic mmfoMtitwa © mm wl l tz mmm k m-t m^m * mijum.-^ l . s?, 
k , ffi 51 ® ft m m m m n m * m ^ x , m m © n m & m w -r a k ^ - tt =? k ar v> * s s k 
ssf T-sffts. c © «t ^ ic l r ff^ $ * n it m >bn m © m m (ft«¥^si^ 1 ~ 1 2 

limifiiloz^SiB) *^^-rs»«iK*S3-ElSSiK:fl:i&Z^ ii # 5 ~ l 2 o °c . 
»f L< B 3 5 - 9 5 °C£Dfifit-IIi^*l7 3o Infill *'fit!f 5 i: , Ml M IS 14 it; 

M IB J6 Sfl % JB V mf 4 5 * ^OT, I^S)£©f I^fflit=S:5 0 M"&SJtfri« 
t^2t, fi ffl "P » »-f * Si 4Q #J * tr » •& » cn^ht-«It7'J-FL, f» ^ 14 # 
S < & S c kii'feS. 
[ 0 0 7 0 ] 

s^it^a^sB^iaoitt'hftffiscftw^^JKs&tffis^flTtt. * -a- h - © i* m ¥ *a 

< =5: U , M It © ft¥ IS g fr {£ T "T 3 <£ ? % 3 <, $ M © S & ft £ v> i: , ^ # M. Jfi © (£ 6. 
[ 0 0 7 1 ] 

m&&mmfcmf&M<nmffi<D mn 1 ~ i z ^ m, » $ l < i± 2 ~ 1 o m 

m . i»)5ffL<(±3~8^m?fe5 0 i^tt*i# £ 7$ «S © WL ftS © & S ^ v *U 
8g/l!¥^eg) t± . 31 « 1 ~ 3 , 3: L < « 1 ~ 2 . 5 s L<« 1 ~2 tfe 

3 0 «rki«JM3S:?Bt}g*iefi[-rs»'&»i:tt, iMllHE-rsiHUS^i:, ^n^r^Dffl*> fro 

#$?iiT*&So 
[ 0 0 7 2 ] 

S ^ 14 ¥ fi ft £ LTMSiDt/' t£ ^ ;U # « {* © I' fr £ 1 « W ± £: ii T & fr\ ht-OS 
« £ JS £ ~F If 5 fc ft , ^*7Xg^iaa (Tg) fr }I If 8 0 °C ^ T , »£L<te4 0~80 
°C > itJjfS L<(i5 0 ~ 7 0lC®£©3^{**?&JdcL#3¥*#*fc«#att©l&*-& 

[ 0 0 7 3 ] 

lil^KJ;^ a^tt*«i*o«^K:J:D^jaLfctt»»JBi:SI&#Ji:?lf««!l«i»lftH 

*-&wra»fesa-flctft?*^js-rSo * is hit? a , c©«feS£-{**i?%h -r - tvx 

ffiffit4:t* , 7t*tf, h - © IS # '14 (I^n-y + yytt) , IS © 5£ » 14 , ^ 8 fir © 
» lit J I4 H £ 55i # t 3 a W T* , Mi^tioti^nftifel^ftSf o±i^ * 6 

[ 0 0 7 4 ] 

2. • <>i;ni**t« h -r - © ta ifi j* 

n t • v- x S « © 7? a- » , IfJcffiSSn*^^, £ ^ h i- - © ±1 a K f± v W IB » 
378?OiItl&»I (~>x;lO ^rJBflc-rs^ffi^SfSbv,, S/ x ;U m M & '14 # M 1* 

[ 0 0 7 5 ] 

-77. 37S?^I^-T§I^f*)«»OT g^<5<S£t5C ttJ; »), I^Ft-©£ 
S a ^ * T ^ fc t) , r§ It ¥f '14 «r 25 m L fc 0 "T 5 £ £ Tf * > * nic «t o X , EH ^ ( « ^ , 
ffl WJ ft 'H ) © iK 3i 1k * 7 ;U * 5 - It , 0 H P ( * - A - ^ -y F ^ n V x ^ ^ - ) M ifi 14 4 

[ 0 0 7 6 ] 
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Ifti:OllJtti, 1^ 4 0 / 6 0 -9 9. 9/0. 1, 5f$L<(i 60/40~99. 
7/0. 3, i()!flL<B 8 0 / 2 0 - 9 9. 5/0. 5 T'$5. S/x;Vfflfi"&tt*a 
ft © ftl # 31 /Jn T* & S i: , «#ttoei[#a* & * T* & S > £ « S JS © <fi « 

m *h> * < * a o 

[ 0 0 7 7 ] 

Di)S*n5i^ft©T g , M fit 5 Otil 1 2 OtttT, 
!f $ L< (i 6 0 til 1 l otttT, i0 4fiL<(i8 Otfill 0 5tttTffe§„ n 

OHOTgOili, !ff f L < [J 1 0 °C W ± > J: 0 Sf S L < tt 2 0 °C « ± , f# K !*? * L < it 10 
30ttti1?fc5. £#flgjS£:«#14©7S^>X©tllj£fre>, n T ffl * 14 

fifttLT, Tgtflf 6 0tKT, 5fSL<ti> 4 0-6 OtOi^(t*ig)SL5 5 

^ £ ^ p_ j. & ^ © T g ^8 0 XKM*. 2>m -Bite Z f 1*5 , ftlftlMT' 

[ 0 0 7 8 ] 

->i;l/ffll^tt¥iftii> 3Te : ?© s Fi5t&&«J: 0 ^ 2 ft 7iS i: LTM^S*S5SlcSSip 
tsaiCffSL^. ~> x ;P ffl a t& 14 # « ft © tf* ^ © M # * # iT ^ S £: , 376?©1 

h t a ft « A 15 £j - ^ * n it < & a o s/x^fflm^tti£*#*/h<*a:*jKfc"r5te« 

, ~>x;UfflS^tt#Sftfc*^#»J«fti:©iI£-ft** tW A «\ iS * ?L ft « ft if * ffl ^ 20 

ft # , 2 o °c © 7j< ic m r m m m & o . 1 a a % u ± © jt « w ?j< m 14 © ¥ « ft ( w * « , 

^)M^'JU-h) T- & 3 it ic t± > n 7 S ? © a ffl £ Jfc & W jg ^> ^ fj l ^> T ^ 

cd t? , «^««ia*ff5^s«3a:i/^jb' t , ±si — ft 2/ x ;i/ * m fig -r a ± -e , fit ^ v f& a * fr o 
z. tfttffg u\ ~> x ;v ffl s it ¥ a » # . 2 o °c © 7j< *t -r § m m m & o . 1 a a % * 
lofifl; ( $i 7L ti\ x ^ u v ) © * t « „ «^-sJt«aai*ff5A^ & s ^ t± 2 0 °c © 7j< 

CJttSSifi^Slfl^Wl©* «SI ( W *- «\ 7^3-il/ffl) *SJE£^tiP^.S<l 
tic X <o , 3riK?©a®^^ffb-^-r<-rsc:i:A^T*Lv> 0 
[ 0 0 7 9 ] 

> x ;i/ ffl S '14 ¥ * ft a % ^= * ft ij ffli ?f'J * m z. % c £ T* ^ 5 . W M M m M £ b T a , hu 30 
3i!iLfcaT!t5K?iyji^{$ffl-ra©^|R]1 : ll©fe©7b , i« : $L<, ^ffl-r^il^tcii. S/ x ;l/ ffl 
M-&tt#Mftl 00«agI5fC>ttLT, 0. 0 1 ~ 1 0M»g|5, $ L < (± 0 . 1 ~ 

5 m m §P © f"j ^ « p> n a 0 

[ 0 0 8 0 ] 

• 5/x;l/^«it©«^-h-^ — ^ISafi'TSJcti. n/Sf 5:-&tt ^>x 
;l/ffl«-&tt¥fiftSfe{± J t©7j<»»tSc«*-JSW. Sfctt31««lt>b<tt»r«Wk:asiq-r 
a o 5/x;I/fflS^tt*Sft*^*nt-SISt7j<}Stt©7^*;l/BflJ6 9J*iS4p-rs«i £ W -> x 
;i/*Jgdt-TS±"P»S Lv\ s/ x ;U ffl fi ^ 14 # M ft © ^ *p © U lc * M -£> M ^ * ^ An 
t5 4: , z/ x 71/ ffl M. 14 # 5 ft # fr L 7c 3 T 7 S ? © S ffi 56 ^ ^ 7k » 14 a »J it 

AL, a 7|[xSffitl^ft (v-x7b) ^SSL^f <45ttA5n4. 40 
[ 0 0 8 1 ] 

TkMtta^Pwi&S'JiiLTte, ifl bk » * u ^ a , i»i7^t-f i,*oa«i* ; 2. 2 

' - T V e X [2-^^7l/-N - (2 — t Fo + i/if ;!/) ^Ptr^-yTSK] , 2, 2 
' - T V If X - [2-^^7l/-N- [1, 1-tfX (t FP + ->^fil') 31 ^ ;l/ ] If 

t>7U'] # © t v % m to m ft £ * m w % c t *^ t? * a . 7k it a a- is m © « « . ^ 

Ul/ffll^fiflftl 0 OliaiKWLt, a#0. l~5 0a«%, WSL<«1~2 
[ 0 0 8 2 ] 

->x/l/«¥lSS*(i, If 0. 00 1 — 1. 0/iin,$?£L<J± 0. 003 — 0. 5/im 

, <fc l: (if f L < ii 0 . 00 5 — 0. 2 n m-V&Zo is x. ))/ W> ft- 1$ Jz % ~? £ MM fetf 50 
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[ 0 0 8 3 ] 

(10) h - 

f* » ¥ *5 *fc & tt ^ ii 3? 1 ~ 1 2 /i m . 3: L < «: 2 ~ 1 1 M m , J: •) » S L < (i 3 ~ 1 0 
L<«2~9pm, <fc<3$r£L<«3~8/im, If £ if $ L < ii 3 ~ 7 \i m $ T? i\\ S < 
[ 0 0 8 4 ] 

*?SB^C0 ( d v ) /ft¥^SS (dp) 

lilt 1 . 7«T, »JL<(i 1. 5«T, <fe K) ft S L < 1 . 3«Ttfe§» h-^-cof* 
*: m & <D b i- - <r> f iJ Z < * 9 , ffiiStfffiTLJft<ft5. 

[ 0 0 8 5 ] 

*si®ht-tt 1 as (d i) k s s (ds) t<Dtt (d i/ds) -p^^ns^jgjs 

ft , JSF S b < tt 1 ~ 1 . 3, iOSfSKttl-l. 2 ©ISWtSitSSc t^ffS 20 
[ 0 0 8 6 ] 

(11) #m&-m#m»#\ 

tt«*^ta, ^SKiSUt^^i^ii^tSi: t^T-f 5o fa SI k L T it , 8K ft ft 

$j p « si * h t l r ffl -r s m fli ¥ ¥ m m m m n ¥ # ¥ w 5. n s „ 

[ 0 0 8 7 ] 30 

m m n ¥ t l t u , w *. «r , — n <t * c s"j a ) , m < t r ;u 5 ~ a (7;i/st) , 
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